MANUAL

Safe Training Systems Ltd
Series 601
Plumes Simulator

(USA Version)

December 2006
Printed December 2006

Manufactured by
Safe Training Systems Ltd
Holly House, Maidenhead Road
Wokingham, Berkshire, ENGLAND, RG40 5RR

Tel +44 (0) 1344 483563
Fax +44 (0) 1344 485175

Website: www.safetrainingsystems.com
e-mail : sales@safetrainingsystems.com

Safe Training Systems Ltd
Series 601 Plumes USA Manual — Dec 06



Safe Training Systems Ltd.

Thank you for purchasing a Safe Training Systenis&€ries Plumes simulator which we expect
will give you many years of service.

Established in 1991 Safe Training Systems Ltd (SSp@rialises in the design & manufacture of
simulators for realistic training within industriasing hazardous materials.

STS simulators are currently used by the following;

Nuclear Power Stations
Nuclear Fuel Manufacturers
Nuclear Research Laboratories
Civil Defence Organisations
Nuclear Weapon Manufacturers
Military Services

in the UK, Benelux, Canada, France, Germany, Scand and the USA.

The STS product range includes the following;

STS 601 Plumes for training in monitoring airborakeases of radiation or gases.
STS 800 Series for training in surface contamimaéind de-contamination.

STS 900 Series for training in the use of FieldvByrinstruments & Dosimeters.

STS will also manufacture to customers' specifgunements.

STS Customer Care

STS is strongly committed to customer care and-afites service. Should you have any queries
regarding your simulator please contact our sdigsep

In the UK:
Safe Training Systems, Ltd. (Monday - Byid9.00 am - 5.30 pm GMT)
Telephone + 44 (0) 1344 483 563  Fax no. +(@%1344 485 175
Website: www.safetrainingsystems.com
e-mail: sales@safetrainingsystems.com

STS welcomes any questions you may have regardenfgatures, setting up or operation of
your instrument.

STS relies on feed-back from customers to asstbtivg continuous development program.
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SECTION 1
WARNING NOTICES

1.1 Control of Simulators

STS aims to make simulators that are indistinglihftom real instruments, so that the person beisggucted
experiences the best possible training. A consezpuef this is that there is a possibility that siraulator could be
mistaken for a real instrument, and then used feabhmonitoring task, when, obviously, no readingsild result.

To guard against this danger, simulators must feetdfely managed so that they cannot be usedefar r
monitoring, while at the same time their benefiagwecise simulator of a real instrument is notidished.

SECTION 2

OVERVIEW
2.1 Theory of Operation

The STS 601 Plumes Simulator consists of a hardifletl instrument with integrated GPS system afCabased
software program. The instrument displays dosesratéield personnel based on uploaded, predetedmtume
models relative to time and instrument locatione Tistrument also data logs the travelled routgmt exercise
display on a PC.

A dispersion model, a set of mathematical algorgftaveloped to simplify atmospheric dispersion pinegna, is
used to predict the concentration of a contamia@atreceptor resulting from a single exhaust souvodel input
variables include: location of emission; wind spaed direction (remains constant throughout thatitbm of the
release); release rate; height above ground; durafirelease; and time and date of release. S$$harporated
this hazard dispersion modelling into its softwarallow the simulator to model a radiological ede incident,
providing realistic survey data to field personaglthey travel into, through, and out of the siradglume. This
provides a powerful tool to be used in survey pdoee training and for demonstrating skills in dldni exercise.

2.2 The GPS Satellites

The U.S. Military maintains a system of satelléagh transmitting highly accurate time and positidarmation.
Each satellite is in a different orbit, and orltiie earth every 23 hours. The GPS receiver cak tja¢o 12
satellites, and by measuring the time differendaveen the signals from each of the satellites backed, and
knowing their position in the sky, can calculate thtitude, longitude and altitude of the receiviar.get an accurate
3 dimensional fix, at least 4 satellites need tordeked and should be widely spaced in the skgy®hould not be
too close to the horizon (to minimise atmospheffieats). The signals from the satellites are a¢igy high
frequency (1.2Ghz). At this frequency the signablistructed by buildings, and can even be effeloefibliage and
the human body. If the antenna's view of the skestricted in such ways, it may not be possibleaok sufficient
satellites to get an accurate fix, or the satalliteing tracked may all be in the same area adkizeesulting in
inaccuracies in calculating the position. Althowdgorithms are built into the GPS system to minartizese
effects, the above points should be taken into@tcewhen using the instrument.
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2.3 The Plume

The location of the simulated release of radioa&cthaterial is programmed into the instrument eithepressing
the 'Save' button at the location of the releasaptwading the latitude and longitude of the retepoint from a PC.
The PC can also be used to specify the amount@jaetive material released, whether it is a camtirs or short
duration release, the date and time of the releaskthe wind speed and direction. The instrumaltitates its
position relative to the location of the release aalculates the dose rate which would be expeittuat position
and displays it on the LCD.

SECTION 3

INSTRUMENT CONTROLS

The STS Plumes Simulator field instrument congéts hand held unit (as pictured above) which ipooates an
internal GPS system with external magnetic moutdrama, LCD display, internal microprocessor, P@rifaice
(serial port), and battery power supply. Instrum@mnitrol switches are located either externalljnternally in one
of two (2) concealed compartments. External costsopport field personnel during the course omiing
exercise. Internal controls, located in eitherdbmpartment at the rear of the instrument (access @pen in
picture above), or in the battery compartment (ssdwor located on the base of the unit, not shovicture
above) are for device setup /configuration modegterface to a PC to upload or download scendaia.

The location and function of control devices anstimment interfaces are as follows:
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3.1 Main power on-off switch

The main power on-off toggle switch is locatedhr battery compartment on the base of the instruri¢ith this
switch in the OFF position, all power is removeahfrthe instrument, and any stored route data wilbist.

Plume parameters and option settings will be rethin non-volatile memory.

A lithium battery inside the instrument provideskap power to the GPS card, allowing it to maini&rclock and
retain its last known position and satellite infation.

3.2 Standby switch

The standby slide switch is located in the conakatempartment on the rear of the instrument. Withswitch in
its OFF position (up) and the main power switclhiea ON position, the instrument is in a low poweyda where
all other controls and indicators are disabled taedGPS receiver is inactive. Moving the switchhi® ON position
(down) brings the instrument out of its standbyesta

It may be switched out of standby while the maimction control (rotary witch) is set in any positio
Any stored routes are retained in memory.

While in standby mode, the current consumptiorpraximately 10mA giving a battery life of aroun@®hours.

3.3 Main function Control

The main function control is a 5 position rotanyjitsw mounted on the top panel of the instrumestfuhctions are
OFF; BATTERY TEST,; ZERO; RANGE 1; and RANGE 2.

With the switch in the OFF position, the LCD digpla blank and the LED’s are off, giving the apzaare that the
instrument is “off”. However, the GPS receiverusétioning and the serial port is active, allowmgC to
communicate with the instrument and satellitesetdracked. Route data logging is suspended. Pawvesuenption
is only slightly less than any that of any othesigion.

With the switch in the BATTERY TEST position, thattery voltage is displayed on the LCD. The GP®ikeg is
active, route data is logged, the serial port aAWES push button are active. The audio output arldepautput (if
selected) are disabled.

With the switch in the ZERO position, the instrurnienfully functional except that 0.00 is displayew the LCD to
simulate the ZERO ADJUST function of a real instamn The audio output and pulse output (if seléciee active
and route data is logged. If the GPS receiver bayet obtained a position fix, the word 'Waittisplayed on the
LCD.

With the switch in the RANGE 1 or RANGE 2 positithe instrument is fully functional with the LCD g@iaying

the dose rate. The units and resolution of thenBea are pre-programmable via a PC/serial pattellGPS receiver
has not yet obtained a position fix, the word "Waitisplayed on the LCD.

3.4 SAVE pushbutton

The SAVE push button is located in the concealedpartment on the rear of the instrument. This putbh is
used to set the current location of the instrunasrthe source of the emission release.
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For the GPS receiver to give an accurate positioreds to be tracking at least 4 satellites.si$ knan 4 satellites
are being tracked when the save push button is@deshe instrument waits either until 4 satelldes being tracked
or the SAVE push button is pushed again.

While it is waiting, the word 'FIXING' is displayesh the LCD and the red LED is illuminated.

The location is then saved in non-volatile memory.

While the data is being saved, the word 'SAVINGligplayed on the LCD.

When it has finished, a beep is emitted.

The location of the source of radiation may als@tmgrammed via the serial port (see section 3.7).

3.5 Pulse Output Connector

The pulse output connector is a BNC type conndotzted in the concealed compartment on the retireof
instrument, which provides constant amplitude miEgtable for feeding to a spectrum analyserdotope
identification. These pulses are preset to giveaaing in the correct channel on the analyzer &pegific isotope.

3.6 Red and Green LED’s

The Red and Green LED'’s are located on the toplmdriee instrument. The Red LED indicates eitheattthe
instrument is busy performing a function, suchsasjng the location, communicating with a remotmpater, or
showing that the GPS receiver does not have aipogix.

The operator should wait until the red LED goesand the Green LED comes on before proceeding.

The Green LED indicates that the GPS receiver hpss#ion fix and that it is Ok for the operatommceed with
surveying the area.

3.7 Serial port

A connector is located in the concealed compartraerihe rear of the instrument to provide commuiges with a
PC to set or read the plume parameters, rangeutesd and indicated units of dose rate and varathsr
parameters, to enable or disable audio and pukpeiband to transfer logged route data to the R€.s®ction 5 for
more details. Serial communications may be perfdrmith the rotary switch in any position, providis standby
switch and main power switch are both in the ONtos

SECTION 4

GPS SYSTEM
4.1 The Antenna

The antenna is mounted in a recess at the frathieahstrument. It is held in place by a magnettenbase of the
antenna. If the instrument is to be used outdabnsay be operated with the antenna located ireitess. If the
instrument is to be used in a vehicle, the antemoald be detached from its mounting recess aadleat to the
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roof of the vehicle. The magnet on the base oftitenna should be strong enough to hold the anierplace.
Take care not to damage the antenna cable. Whean neg, wind the antenna cable on the channdh@ibase of
the instrument, and place the antenna in its recess

SECTION 5

INSTRUMENT OPERATION

5.1 Power Up sequence

When the main power switch in the battery compantriseswitched to ON, irrespective of the settifighe standby
switch and main function switch, the instrumentfpens some initialization and internal testing whiakes several
seconds, after which the instrument emits a beep.

If the standby switch is in the OFF position, thstiument will then switch into its standby state.

If the standby switch is in the ON position or ibsequently switched to the ON position, the GR8iver is
initialized and a position fix obtained. Duringghime, if the function switch is in either the ZBRosition or one
of the RANGE positions, the word 'wait' will be pliayed on the LCD. It can take from a few second?( minutes
to obtain a position fix depending on the age aswligacy of the location data currently held on@#S card and
the number of satellites in view.

If the instrument has been programmed with reléase timed to occur within the next 7 days, thatmn of the
release is used as an approximation for the ingnt'sicurrent position to aid the GPS system iaiabtg an
accurate fix. During this time, if the function $gh is in any position other than the OFF positite, Red LED will
be on.

Once a position fix has been obtained, the operatidhe instrument depends on the setting of tinetfon switch.
See section 3.3.

5.2 Data logging

Once a position fix has been obtained and the fmasiwitch is in any position other than the OFBipion, the
position relative to the plume origin and the couaté are logged to a file every second. The instnt has
sufficient capacity to save 20 hours of logged data

If a position fix is lost, data will continue to egged to the file every second using the latesttipn data
available.

If the function switch is turned to the OFF positialata logging is suspended.

If the standby switch is set to the OFF positidwe, ¢urrent log file will be closed and a new filéllwe opened
when the instrument is switched out of standby.

If the SAVE push button is pressed or, new plumampeters are uploaded from a PC, the current legvil be
closed and a new file opened. Each file is datetiamel stamped with the time the first data was &xhtp the file.

When route data is downloaded from the instrumeat PC, all log files are transferred to the PC enaded from
the instrument.
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If the instrument is switched OFF using the maiw@oswitch in the battery compartment, or the betteare
removed or are flat, all logged data in the inseatrwill be lost.

5.3 Communicating with a PC

The PLUMES software runs on a PC, and providesanmef communicating with the plumes instrumentitéia
serial port. The program is invoked by selectimggPams' from the Start Menu and clicking on 'Plaim@/hen the
'welcome' screen appears, press a key to bringaumain menu.

The program contains comprehensive on-screen lelfine F1 function key so only brief operating rastions will
be given here.

The instrument may be connected to either COMIOMR of the PC using a standard “no modem” typeaseri
cable. To select the port, highlight the ‘changdfigaration’ option from the menu by using the mol @own arrow
keys or pressing the initial letter of the optiben press <ENTER>. This will bring up another me®eiect the
'Serial port' option in a similar way, then prdss $pace bar to cycle round the available porésy finess the
<ENTER> key. This setting will remain for this asdbsequent sessions until next changed.

The facilities available from the PLUMES software & enter plume parameters from the keyboardijditg the
latitude, longitude, and altitude of the sourceaafiation, the wind speed and direction, releateaad height
above ground of the release. These parameters enaglbaded to the instrument or saved to disc.rReters may
also be read from the instrument or from disc.

Logged route data is downloaded from the instruraedtsaved on disc. An incremental digit is appdrtdehe
name of the specified route data file if multiple$ with the same name are downloaded. These $dwgdnay
subsequently be read from disc and the route tex/bly the instrument displayed graphically ongbeeen. The
count rate is indicated by the colour of the tr&eute data files on disc may be deleted at ang.tim

The predicted shape of the plume is based on tligs&m rate, wind speed and direction, and heightva the
ground. It may be displayed graphically or numdiyca

The advanced option menu allows; the resolutiothefdisplay and the measurement units (Sieverfad) to be
specified for each range; the relationship betwammt rate and dose rate; generation of audibd&sclbr pulses and
their frequency; the background count rate; anddélponse rate of the LCD. These options may keremhfrom

the keyboard, read or written to disc, uploadethéoinstrument or read from the instrument.

The plume parameters and options uploaded to triment take effect immediately. They are stonedoin-
volatile memory in the instrument, and thereforaa in the instrument even if all power is OFF.

5.4 Battery Power Supply

The Plumes field instrument utilizes six (6) C sitkaline batteries located in the base compartpaacessible via
the door underneath the unit.

In standby mode the current consumption is appratétg 10mA giving a battery life of around 500 h&ufFhe
expected operating time of the batteries, whemtaim power switch is in the ON position and thendtay switch is
in its ON position, is about 15 hours of continuoss.

NOTE: Do not mix partially discharged cells with nev ones, because this may lead to explosions.
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SECTION 6

SOFTWARE

6.1 Installation
The PLUMES software is provided on CD and can Heaged to a PC via the INSTALL program provided.

During the installation process, the program vatjuest the User to specify the default use of efibee COM21or
COM2.

If the PC does not support any COM ports, whetbat or virtual, a pop-up window will appear anduest the
User to select either CLOSE or IGNORE. When eie®SE or IGNORE is selected, the software will comne
loading to the Welcome Page and any key pressé@peéh the software. All of the PLUMES softwaretteas will
function with the exception of interface/configuoat related functions to the instrument.
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6.2 Configuring a Scenario

The following worksheet may be used to design a&aplume scenario:

STS - PLUME WORKSHEET

Drill/Exercise Name:

Location of Emission: Lat . NSEW, Long .NSEW

-Or - Coordinates obtained at site using “SAVE” flioic.

Altitude: meters

Wind Speed / Direction: . meters/sec / ____ degrees

Release Rate: . E+ Becquerels/sec

Height Above Ground: ______meters

Duration of Release: : : (hhemm:s®R  Continuous (check)
Time / Date of Release: : : (hh:mm:ss), / /_dd/nim/yyyy)

Field Instrument Advanced Option Settings:
Main Function Control Switch Sensitivity; seleabrin the following for Range 1, and Range 2:
_99.99uSv _ 9999mSv _ 9999mR _ 99.99R
_9999uSv _ 9999 mSv _ 9999mR _ 9999R
~ 9999 uSv _ 9999 mSv _ 9999 mR _ 9999 R
Conversion Factor Setting (relationship of calediatount rate and indicated dose rate): .
Rate Factor (relationship of calculated count eate audio pulserate): . E+

Audio Output: On Off

Simulated Background:

Damping (rate at which the display changes in raspado a step change in count rate)
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6.3 Displaying Results
The Plumes software, via the Main Menu, providepldiyed results for the following features:

Plume — predicted dispersion graphically shown divee
Travelled Route — downloaded route from field insient, graphically showing path and count ratelteve

6.4 Printing Results
The Plumes software, via the Main Menu, will pttim¢ following items:

Plume — predicted dispersion graphically shown oivee
Travelled Route — downloaded route from field insient, graphically showing path and count ratelteve
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